This paper provides a brief overview of recent EPA forecasts of air quality and emissions related to ozone and particle pollution. It is intended to supplement conference papers on air quality (White 2007) and benefits estimates by highlighting the potential utility of national, regional, and local forecasts in developing and implementing health and environmental quality tracking programs. As Hubbell and Fann (2007) note, such forecasts are of particular importance in evaluating the feasibility and design of programs intended to assess the benefits of airrelated control or mitigation programs. Tracking programs may focus on overall air quality improvements or on reductions from particular source categories of interest.
The past as prelude
Over the past three decades of the Clean Air Act, EPA state, local, and tribal agencies, other major stakeholders in the process, including the private sector, have worked to implement programs aimed at reducing emissions of those pollutants that contribute to poor air quality ( Fig. 1;  Bachmann 2007) . The national-level trends in criteria pollutants and selected hazardous air pollutants (HAP) shown in Fig. 2 (EPA 2008a) indicate the progress in air quality resulting from these programs. Of the six pollutants for which national ambient air quality standards (NAAQS) exist, only two-ozone and PM2.5-remain persistent, widespread problems with concentrations above, or close to, the NAAQS. As is more evident in below, this situation is forecast to continue, particularly with the recent tightening of the PM and ozone NAAQS.
National emissions and air quality forecasts
EPA recently promulgated a number of federal regulations to reduce multiple air pollutants. In 2006, EPA implemented the "Clean Air Rules," which included the Clean Air Interstate Rule (CAIR), the Clean Air Mercury Rule (CAMR), and the Clean Air Visibility Rule. These rules target emissions of NO x , SO 2 , and mercury from power plants. In addition, EPA promulgated the Clean Air Nonroad Diesel Rule in 2004 aimed at reducing PM, NO x , and SO x from construction, agricultural, and industrial dieselpowered equipment. EPA has produced emissions and air quality forecasts for these as well as more recent programs (EPA 2005) .
Unfortunately, recent lawsuits have led to a suspension of programs directed at the power sector (CAIR, CAMR). The CAIR program has been viewed as so important that significant legislative, legal, and policy activities are underway to reinstate or replace it with a comparable program. As of this writing, however, it is not clear when and how programs providing equivalent or even more reductions will be put into place, making it almost certain that the forecast SO x and NO x reductions will be delayed (Bachmann and Wierman 2008) . Accordingly, the projections in the rest of this paper illustrate reductions that may occur 1 to 2 years later than suggested. reductions that would result from implementing the original Clean Air Rules. With the exception of NH 3 , all pollutants are expected to decline over this timeframe with significant reductions between 30% and 50% for NO x , SO 2 , and VOCs. These declines demonstrate the effectiveness of CAA programs; however, the table also shows the large remaining emissions across the eastern and western US in 2020.
Figure 4 (EPA 2008a) shows recent and projected improvements in PM and ozone air quality resulting from the Clean Air Rules and other baseline emissions reductions programs. Recent significant improvements observed in these pollutants between 1999 and 2001 and 2003-2005 are primarily due to the acid rain program, NO x SIP Call, and mobile source programs implemented during this period. The pollutant emission reductions forecast by 2020 from these programs would result in still fewer projected non-attainment areas for ozone and PM 2.5 . Ozone and PM 2.5 exceedances are projected to continue in Southern and Central California. Ozone is a persistent issue for the Northeast corridor and Houston area, while PM 2.5 issues will continue in midwestern cities such as Chicago, IL; Detroit, MI; and Cleveland, OH; as well as Birmingham, AL. These maps overstate non-attainment to the extent that local or subregional programs are adopted to attain the standards. On the other hand, these figures do not include the 2006 PM 2.5 standard or the revised 8-h ozone standard of 0.75 ppm. Figure 5 (EPA 2006 (EPA , 2007b shows areas with monitors not meeting the most recently revised O 3 and PM 2.5 NAAQS.
Some implications for tracking and accountability
Recognizing their inherent limitations, these national level forecasts can provide some indication of the extent of potential emissions and air quality improvements in particular areas expected over the next decade. This might provide some . Numbers near each set of bars is the reduction or increase in thousands of tons guidance to those seeking to track areas with the most significant reductions. In particular, those areas forecast to have continued non-attainment for ozone and PM in 2020 are those with a responsibility to develop additional control programs that attain the relevant standards. More area-specific forecasts will be produced by areas as they develop their control strategies and implementation plans.
These forecasts can be broken according to specific source categories and particular areas. An examination of the historical trends and the time course of the emissions reductions indicate we are currently in a period with the highest rate of anticipated emissions reductions. Figure 6 (Sommers 2007; EPA 2007a) shows forecasted national changes in mobile source emissions from on-and off-road vehicles for direct PM and NO x . The later year projections are more uncertain, but it appears that tracking programs over the next several years have a better chance for detecting trends.
Trends, timing, and relative importance of local sources will, of course, vary with location. In addition, uncertainties in these emissions inventories may be significant, especially for mobile source PM emissions. The relative change forecast for mobile emissions is large for both particles and gases. Given increasing evidence of increased health risk with proximity to traffic, it would be of some interest to examine the feasibility of detecting trends in areas with greater than average reductions forecast for direct PM and pollutant gases. The national forecasts suggest that such tracking programs should begin soon, if they are not already underway, as we are already moving into a period of maximum change for both on and off-road sources. The absolute PM reductions forecast appear small but recent comparisons of emissions data with air quality data suggest the contribution of direct mobile source PM is substantially larger than implied by the emissions data (EPA 2006) . While overall mass will decline, the trends for near-roadway ultrafine particles are less clear. Reductions in fine particle mass can increase ultrafine particles, but some technologies reduce both and the reduction in roadway SO 2 and NO x will also affect secondary ultrafine particle production. Counties with monitors projected to violate revised NAAQS for a and b PM2.5 (2004-2006 data) Because stationary sources of fine particles are also declining at the same time and the overall change from year to year is modest, those interested in near roadway trends might want to consider targeting tracking programs to areas with the best "signal to noise" for such sources. A number of areas are implementing or planning interventions that reduce existing diesel emissions faster than the national new source regulations. They involve school bus and fleet retrofits and programs to address existing marine emissions. Examples include the West Coast Diesel Emissions Reductions Collaborative, the Midwest Clean Diesel Initiative, and the Rocky Mountain Clean Diesel Collaborative (EPA 2008b) . Areas affected by these programs should have faster than average improvements in diesel PM and related gas emissions. The patterns of emissions and reductions will vary in port cities, such as Seattle, as compared to areas with programs that address only school buses and fleets. It may be easier to detect the effect of heavy-duty diesel emissions in such areas, and a comparison of areas with and without interventions, as well as comparing eastern (with additional regional PM reductions) to western areas. From a within-city point of view, there may be advantages for a cross-sectional study in a port city with major near road and near port gradients in exposures to marine and terrestrial emissions.
Conclusions
The design and deployment of both routine and special programs to track trends in air pollution and health effects would benefit from an examination of relevant air quality and emissions trends and forecasts that assess both regulations and voluntary air quality management programs. Given recent literature on the potential health effects of near roadway exposures, special tracking studies should look for planned interventions that are expected to markedly reduce population exposures to both on and offroad diesel emissions.
